hCTR9, a component of Paf1 complex, participates in the transcription of interleukin 6-responsive genes through regulation of STAT3-DNA interactions.
PAF, which is composed of Paf1, Cdc73, Ctr9, Leo1, and Rtf1, is a novel complex with multiple functions in transcription-related activities. The PAF complex interacts with histone-modifying enzymes and RNA polymerase II to regulate transcription. With general transcription regulatory potential in yeast, Hyrax/Cdc73 has been reported to associate with beta-catenin to control Wnt/Wg signal-specific transcription in Drosophila. Here, we present the first evidence of IL-6 signal-specific transcriptional regulation by SH2BP1/CTR9 in mammals. Upon LPS injection of mice, we observed transient induction of the mammalian PAF complex in the liver. Inhibition of CTR9 specifically abrogated expression of IL-6-responsive genes, but had no effect on genes constitutively expressed or induced by interferon-beta, TNFalpha, or IL-1beta. The PAF complex was found in the promoter regions of IL-6-responsive HP and FGGgamma, but not in the promoter region of constitutively active GAPDH. Transcriptional activation by STAT3 was inhibited when CTR9 siRNA was introduced, whereas transcriptional activation was enhanced by mCtr9 overexpression. IL-6-activated Stat3 was found to co-localize and interact with CTR9. In CTR9-depleted cells, decreased STAT3 association with the promoter regions, as well as impaired K4-trimethylation of histone H3 in the coding regions, of target genes was observed. These data suggest that CTR9 participates in the transcription of IL-6-responsive genes through the regulation of DNA association of STAT3 and modification of histone methylation.